>ATENT COOPERATION TREA; 

PCX 

INTERNATIONAL PRELIMINARY EXAMINATIO] 

(PCX Article 36 and Rule 70) 




Applicant's or agent's file reference 
24279 19/DH/GJM 



FOR FURTHER 
ACTION 



See Notification of Transmittal of International Preliminary 
Examination Report (Form PCT/IPEA/416). 



International Application No. 
PCT/AUOl/00717 



International Filing Date (day/month/year) 
15 June 2001 



Priority Date (day/month/year) 
15 June 2000 



International Patent Classification (IPC) or national classification and IPC 
Int. CL ' HOIL 25/075, 33/00, 27/15, H05B 33/02 



Applicant 

SYSTEMAX PTY. LTD. et al 



1. 



This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

This REPORT consists of a total of 4 sheets, including this cover sheet. 



X This report is also accon^anied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These armexes consist of a total of 4 sheet(s). 



3. This report contains indications relating to the following items: 
Basis of the report 
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I I Lack of unity of invention 

Reasoned statement imder Article 35(2) with regard t( 
citations and explanations supporting such statement 
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5 September 2001 


Date of conviction of the report 
4 December 2001 


Name and mailing address of the IPEA/AU 

AUSTRALIAN PATENT OFFICE 
PO BOX 200, WODEN ACT 2606, AUSTRALIA 
E-mail address: pct@ipaustralia.gov.au 
Facsimile No. (02) 6285 3929 


Authorized Officer 

y>,_ 

I.A.BARRETT 

Telephone No. (02) 6283 2189 
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International application no. 

PCT/AUOl/00717 



AGENT OR COMMON REPRESENTATIVE: OR ADDRESS FOR CORRESPONDENCE 



The following person is |X I agent I I common representative 

and I X I has been appointed earlier and represents the applicant(s) also for intemational preliminary examination. 

I I is hereby appointed and any earlier appointment of (an) agent(s)/common representative is hereby revoked. 

{Z3 's hereby appointed, specifically for the procedure before the Intemational Preliminary Examining Authority, in addition to 
the agentfsVcommon representative appointed earlier. 



Name and address: (Family name followed by given name: for a legal entity, full official designation. 
The address must include postal ce)de and name of country.) 



HENSHAW, Damon 
ALLEN, Leon 
HIND, Raymond 



DA VIES COLLISON CAVE 

1 Little Collins Street 

Melbourne 

Victoria 3000 

Australia 



Telephone No.: 
+61 3 9254 2777 



Facsimile No.: 

+61 3 9254 2770 



Electronic Mail: 

mail@davies.com.au 



Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and 
the space above is used instead to indicate a special address to which correspondence should be sent. 



Box No. IV 



BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION 



Statement concerning amendments:* 

The applicant wishes the intemational preliminary examination to start on the basis of: 

the intemational application as originally filed 
the description as originally filed 

as amended under Article 34 



the claims 



the drawings 



□ 

□ 
□ 
□ 

□ 
□ 



as originally filed 

as amended under Article 1 9 (together with any accompanying statement) 
as amended under Article 34 

as originally filed 

as amended under Article 34 



3. 



I I The applicant wishes any amendment to the claims under Article 1 9 to be considered as reversed. 

I 1 The applicant wishes the start of the intemational preliminary examination to be postponed until the expiration of 20 

months from the priority date unless the Intemational Preliminary Examining Authority receives a copy of any amendments 
made under Article 1 9 or a notice from the applicant that he does not wish to make such amendments (Rule 69. 1(d)). This 
check-box may be marked only where the time limit under Article 19 has not yet expired.) 

Where no check-box is marked, intemational preliminary examination will start on the basis of the intemational application as 
originally filed or, where a copy of amendments to the claims under Article 19 and/or amendments of the intemational application 
under Article 34 are received by the Intemational Preliminary Examining Authority before it has begun to draw up a written 
opinion or the intemational preliminary examination report, as so amended. 



Language for the purposes of international preliminary examination: English 

I X| which is the language in which the intemational application was filed. 
I I which is the language of a translation furnished for the purposes of intemational search. 
I I which is the language of publication of the international application. 

I I which is the language of the translation (to be) furnished for the purposes of intemational preliminary examination. 



Box No. V 



ELECTION OF STATES 



The applicant hereby elects all eligible States (that is, all States which have been designated and which are bound by Chapter U of the 
PCT) 

Excluding the following States which the applicant wishes not to elect: 
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CHECK LIST 



The demand is accompanied by the following elements, in the language referred to in 
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not received 




translation of international application 




sheets 
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□ 


2. 


amendments under Article 34 




sheets 
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3. 


copy (or, where required, translation) of 












amendments under Article 19 : 




sheets 
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□ 


4. 


copy (or, where required, translation) of 










statement under Article 19 : 




sheets 
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5. 


letter 
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sheets 
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6. 


other (specify) : 




sheets 
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□ 



For International Preliminary 
Examining Authority use only 



The demand is also accompanied by the item(s) marked below: 
1> I I fee calculation sheet 4. 
2. 1 X| separate signed power of attorney 5. 



I I statement explaining lack of signature 

I I nucleotide and or amino acid sequence listing in 
computer readable form 



copy of general power of attorney: 
reference number, if any: 



6. □ Other (specify): 
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SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 



Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious from reading the demand), 
k 




AW, DdNDn 
For and on behalf of 
the apphcants 



For International Preliminary Examining Authority use only 



1 . Date of actual receipt of DEMAND: 



2. Adjusted date of receipt of demand due 
to CORRECTIONS under Rule 60.1(b): 



□ The date of receipt of the demand is AFTER the expiration of 1 9 months 
from the priority date and item 4 or 5, below, does not apply. 



□ The applicant has been 
informed accordingly. 



4 I I ^^^^ of receipt of the demand is WITHIN the period of 19 months from the priority dated as extended by virtue of 

Rule 80.5. 



> I 1 Although the date of receipt of the demand is after the expiration of 19 months from the priority dated, the delay in arrival 

^ ' ■ is EXCUSED pursuant to Rule 82. 



For International Bureau use only 



Demand received from IPEA on: 
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if two or more. Amhoriiies are competent with 
he applicant on the line below. 
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DEMAND 



CHAPTER II 



Under Article 3 1 of the Patent Cooperation Treaty: 
The Undersigned requests that the international application specified below be the subject of 
international preliminary examination according to the Patent Cooperation Treaty and 
hereby elects all eligible States (except where otherwise indicated). 



Identification of IPEA 
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International application No. 
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International filing date {day/month/year) 

15 June 2001 



Applicant's or agent's file reference 

242791 9DH 



(Earliest) Priority date {day/month/year) 

15 June 2000 

15/6/00 



Title of invention 
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China 



State (that is, country) of nationality: 
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State (that is, country) of residence: 

CN 



Name and address: (Family name followed by given name: for a legal entity, full official designation. The address must include postal code and name of country.) 

JEGANATHAN, Balu 
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State (that is, country) of nationality: 
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Summary of the Invention 

In accordance with the present invention, there is provided a lamp including a plurality of 
semi-conductor light emitting junctions with a common layer of fluorescent material 
arranged thereover, wherein the junctions are provided in a three-dimensional array. 

5 In another aspect, there is provided a lamp including a plurality of semi-conductor Ught 
emitting junctions with a common layer of fluorescent material arranged thereover, 
wherein the junctions are mounted to a curved support structure so as to be arranged 
substantially on an imaginary spheroid surface. 

The common layer of fluorescent material can serve to receive light from adjacent 
10 junctions and transmit same in a distributed fashion, so that the resultant light appears, to 
the naked eye, to be emanating from a single point source of illumination. Further, the 
layer can be applied over the junctions in a single step, and that in tum can lead to 
substantial simplification in the procedure for constructing the lamp, as compared to 
formation of the discrete chips of US 5289082, which would need to be individually 
1 5 constructed or produced using additional steps of masking and etching. 

Preferably, the lamp includes a globe portion and the junctions are embedded within the 
globe portion so that the lamp is formed as a unitary structure. 

Preferably, the junctions are mounted to, and electrically coupled with, at least one curved 
conductor. 

20 In another broad aspect, the invention provides a lamp including a plurality of light 
emitting junctions mounted to at least one curved conductor so as to adopt a three- 
dimensional array, wherein the lamp includes a common layer of fluorescent material over 
at least adjacent junctions. 

In yet another aspect, there is provided a lamp including a plurality of light emitting 
25 junctions mounted to at least one curved conductor so as to adopt a three-dimensional 
array, wherein the at least one curved conductor includes a recess for receipt of a 
respective one of the junctions. 



PCT/AUO 1/007 17 
Received 20 November 2001 

P OPER DHPCTALOIOO'IT WOrsI doc 

-3 - 

Preferably, the at least one curved conductor is configured such that junctions are arranged 
substantially on an imaginary spheroid surface. 

The curved configuration of the conductors and, in particular, the junctions being arranged 
on a substantially spheroid imaginary surface provides an advantage that the overall light 
5 generated by the lamp will appear to be coming from a generally singular small spherical 
or point source. 

Preferably, the recess has side walls which function as an optical guide for controlling the 
direction of light transmission and/or the angle of divergence. 

Preferably, the lamp includes a globe portion, with the junctions and the at least one curved 
10 conductor being embedded within the globe portion so that the lamp is formed as a unitary 
structure. 

Preferably, the lamp includes a lens adapted to fit with the globe portion, and configured to 
shape the light emitted from the globe portion into a predetermined pattern. 

Brief Description of the Drawings 

15 The invention will be described in more detail with reference to the drawings in which: 

Figure 1 is a side-view of an LED lamp; 

Figure 2 is a plan-view of the lamp of Figure 1; 

Figure 3 is a circuit diagram for the lamp of Figures 1 and 2; 

Figure 4 is a diagrammatic cross-sectional view of a second LED lamp; 
20 Figure 5 is a circuit diagram of the lamp of Figure 4; 

Figure 6 is a cross-sectional view of the lamp of Figure 4; 
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m 

The claims 

1. A lamp including a plurality of semi-conductor light emitting junctions with a 
common layer of fluorescent material arranged thereover, wherein the junctions are 
provided in a three-dimensional array. 

5 

2. A lamp including a plurality of semi-conductor light emitting junctions with a 
common layer of fluorescent material arranged thereover, wherein the junctions are 
mounted to a curved support structure so as to be arranged substantially on an imaginary 
spheroid surface. 

10 

3. A lamp as claimed in claim 1 or 2, wherein the lamp includes a globe portion and 
the junctions are embedded within the globe portion so that the lamp is formed as a unitary 
structure. 

15 4. A lamp as claimed in any one of claims 1 to 3, wherein the junctions are mounted 
to, and electrically coupled with, at least one curved conductor. 

5. A lamp including a plurality of light emitting junctions mounted to at least one 
curved conductor so as to adopt a three-dimensional array, wherein the lamp includes a 

20 common layer of fluorescent material over at least adjacent junctions. 

6. A lamp including a plurality of light emitting junctions mounted to at least one 
curved conductor so as to adopt a three-dimensional array, wherein the at least one curved 
conductor includes a recess for receipt of a respective one of the junctions. 

25 

7. A lamp as claimed in claim 6, wherein the at least one curved conductor is 
configured such that junctions are arranged substantially on an imaginary spheroid surface. 

8. A lamp as claimed in claim 6 or 7, wherein the recess has side walls which function 
30 as an optical guide for controlling the direction of light transmission and/or the angle of 

divergence. 
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9. A lamp as claimed in any one of claims 5 to 8, wherein the lamp includes a globe 
portion, with the junctions and the at least one curved conductor being embedded within 
the globe portion so that the lamp is formed as a unitary structure. 

10. A lamp as claimed in claim 9, wherein the lamp includes a lens adapted to fit with 
the globe portion, and configured to shape the light emitted from the globe portion into a 
predetermined pattern. 



.^gARY EXAMINATION REPORT 



INTERNATIONAL PREL^|^ARY EXAMINATION REPORT ^Jntemational application No. 

^CT/AUOl/00717 



I. Basis of the report 



With regard to the elements of the international application:* 
I I the international application as originally filed. 

[x1 the description, pages 1,4-8, as originally filed, 
pages , filed with the demand, 

pages 2,3, received on 20 November 2001 with the letter of 19 November 2001 

X the claims, pages , as originally filed, 

pages 5 as amended (together with any statement) under Article 19, 
pages , filed with the demand, 

pages 9,10, received on 20 November 2001 with the letter of 19 November 2001 
|3c1 the drawings, pages 1-6, as originally filed, 

pages , filed with the demand, 

pages , received on with the letter of 
I I the sequence listing part of the description: 

pages , as originally filed 

pages , filed with the demand 

pages , received on with the letter of 



With regard to the language, all the elements marked above were available or furnished to this Authority in the language in 
which the international application was filed, imless otherwise indicated imder this item. 
Thes e elements were available or furnished to this Authority in the following language which is: 
I I the language of a translation furnished for the purposes of international search (under Rule 23. 1 (b)). 

I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 

and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the international 
preli minary examination was carried out on the basis of the sequence listing: 
I I contained in the intemational application in written form. 

I I filed together with the intemational application in computer readable form 

I I furnished subsequently to this Authority in written form 

I I fiimished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
intemational application as filed has been furnished. 

I I The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished 

^* I I The amendments have resulted in the cancellation of: 

[ I the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/fig. 

I I This report has been established as if (some of) the amendments had not been made, since they have been considered to 
go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70.16 and 70.17), 

Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; citations 

and explanations supp rting such statement 

1. Statement 



Novelty (N) 


Claims 


1-10 


YES 




Claims 




NO 


Inventive step (IS) 


Claims 


1-10 


YES 




Claims 




NO 


Industrial applicability (lA) 


Claims 


1-10 


YES 




Claims 




NO 



2. Citations and explanations (Rule 70.7) 



The prior art does not disclose a plurality of light emitting junctions and:- 

(a) a common layer of fluorescent material thereover, wherein the jimctions are in a three-dimensional array 
(claim 1) 

(b) a common layer of fluorescent material thereover, wherein the junctions are mounted on a curved support 
structure (claim 2 or 5) 

(c) light emitting junctions on a curved conductor, with a recess for one of the junctions, (claim 6) 

The curved configuration of the conductors, or the three-dimensional array of junctions, provides the 
advantage that light from the light source appears to be coming from a generally singular small spherical light 
source (see page 3 line 5-8). Claims 1, 2 and 5, and appended claims, are considered novel and inventive. 

The recess for at least one light emitting junction assists in controlling directional output of light (see page 7 
line 7-25). Claim 6 and appended claims are considered novel and inventive over the prior art. 

The invention of claims 1-10 is novel and inventive, and has industrial applicability. 
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La^ARY EXAMINATION REPORT 



n. Priority 



I I This rq^ort has been established as if no priority had been claimed due to the failure to furnish within the prescribed 
time limit the requested: 

I I copy of the earlier application whose priority has been claimed (Rule 66.7(a)). 

I I translation of the earlier application whose priority has been claimed (Rule 66.7(b)). 



2. 



X This report has been established as if no priority had been claimed due to the fact that the priority claim has been 
found invalid (Rule 64.1). 



Thus for the purposes of this report, the international filing date indicated above is considered to be the relevant date. 
3. Additional observations, if necessary: 



There is no disclosure in the priority document of the invention as presently claimed. The claims were 
considered to have a priority date being the international filing date of 15 June 2001. 
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From the 

IN TERNATIONAL PRELIMINARY EXAMINING AUTHO RITY 
Fto. Agent : 



DAVIES COLLISON CAVE 

1 Little Collins Street 

MELBOURNE VJC 3000 



FRIDAY 14 SFP 2001 

PCT 





NOTIFICATION OF RECEIPT 
OF DEMAND BY COMPETENT INTERNATIONAL 
PRELIMINARY EXAMINING AUTHORITY 

(PCT Rule 59.3(e) and 61. 1(b), first sentence 
and Administrative Instructions, Section 601(a)) 



Date of mailing 
(day /month/year) 



13 SEP 2001 
(13/9/01) 



Applicant's or agent's file reference 
2427919 


IMPORTANT NOTIFICATION 


International application No. 
PCT/AUOl/00717 


International filing date (day /month/year) 
15 JUN 2001 (15/6/01) 


Priority date (day /month/year) 
15 JUN 2000 (15/6/00) 


Applicant 

Systemax Pty. Ltd, (et al . ) 



1 . The applicant is hereby notified that this International Preliminary Examining Authority considers the following date as the 
date of receipt of the demand for international preliminary examination of the international application: 



5 SEP 2001 (5/9/01) 



2. That date of receipt is: 

^ the actual date of receipt of the demand by this Authority (Rule 61 .1(b)). 

the acmal date of receipt of the demand on behalf of this Authority (Rule 59.3(e)). 



□ 
□ 



the date on which this Authority has, in response to the Invitation to correct defects in the demand (Form 
PCT/EPE A/404), received the required corrections. 



3. Attention: That date of receipt is AFTER the expiration of 19 months from the priority date. Consequently, the 

elections(s) made in the demand does (do) not have the effect of postponing the entry into the national phase until 30 months 

from the priority date (or later in some Offices) (Article 39(1)). Therefore, the acts for entry into the national phase must 
be performed within 20 months from the priority date (or later in some Offices) (Article 22). For details, see the 
PCT Applicant's Guide, Volume II. 



□ 



(9" applicable) This notification confirms the information given by telephone, facsimile transmission or in person on: 



4. Only where paragraph 3 applies, a copy of this notification has been sent to the International Bureau. 



Name and mailing address of the IPEA/AU 


Authorized officer 




AUSTRALIAN PATENT OFFICE 




David WATT 


PC BOX 200, WODEN ACT 2606, AUSTRALIA 




E-mail: pct@ipaustralia.gov.au 




02 6283 2357 


Facsimile No. 02 6285 3929 


Telephone No. 
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ATENT COOPERATION TREA | FRIDAY 0 7 OtC 2UUi 



From the: ■ 

[NTERNAT. .AL PRELIMINARY EXAMINING AUTHORITY 



To: 

^ .WEES COLLISON CAVE 
1 Little Collins Street 
MbLBOURNE VIC 3000 


PCX // 

NOTIFICATION OF TRANSMITTAL OF (J^ . 

INTERNATIONAL PRELIMINARY EXAMINATION 
REPORT 

(PCT Rule 71.1) I^H^ 


Date of mailing ^^^..^ — " ^ 
day/month/year 7 PEC 2001 


Applicant's or agenf s file reference 
24279 19/DH/GJM 


IMPORTANT NOTIFICATION 


International Application No. International Filing Date 
PCT/AUOl/00717 15 June 2001 


Priority Date 
15 June 2000 


Applicant 

SYSTEMAX PTY. LTD. etal 



1. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication to all the 
elected Offices. 

3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the report 
(but not of any annexes) and will transmit such translations to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing translations and 
paying national fees) within 30 months from the priority date (or later in some Offices)(Article 39(l))(see also the 
reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must contain a 
translation of any annexes to the international preliminary examination report. It is the applicant's responsibility to 
prepare and furnish such translation directly to each elected Office concemed. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the PCT 
Applicant's Guide 



Name and mailing address of the IPEA/AU Authj^rized officer 

AUSTRALIAN PATENT OFFICE "/ /^^^^ — 

PO BOX 200, WODEN ACT 2606, AUSTRALIA ' — 

E-mail address: pct@ipaustralia.gov.au 

Facsimile No. (02) 6285 3929 I.A.BARRETT 

Telephone No. (02) 6283 2189 



Form PCT/IPEA/416 (July 1992) 



>ATENT COOPERATION TREATY 



" From the INTERNATIONAL Sl^fcHING AUTHOl 


pQTY 

PCX L 

NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL SEARCH REPORT 

fPCT Rule 44 1"> 


To: 

DAVffiS COLLISON CAVE 
'~'-Little Collins Street 
"ivlELBQURNE VIC 3000 

n 


Date of mailing ^ / ^ 


Applicant's or agent's file reference 
24279 19DH 


FOR FURTHER ACTION See paragraphs 1 and 4 below 


IntemationarSppHcation No. 
PCT/AUOl/00717 


International filing date 
15 June 2001 


Applicant 

SYSTEMAX PTY. LTD. et al 




X 



The applicant is hereby notified that the international search report has been established and is transmitted herewith 
Filing of amendments and statement under Article 19: 

The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 

The time limit for filing such amendments is normally 2 months from the date of transmittal of the 
international search report; however, for more details, see the notes on the accompanying sheet. 



When? 



□ 

□ 



Where? Directly to the International Bureau of WIPO 

34, chemin des Colombettes 
1211 Geneva 20, Switzerland 
Facsimile No.: (41-22) 740.14.35 

For more detailed instructions, see the notes on the accompanying sheet. 
The applicant is hereby notified that no international search report will be established and that the declaration under Article 
17(2)(a) to that effect is transmitted herewith. 

With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 



□ 
□ 



the protest together with the decision thereon has been transmitted to the International Bureau together with the 
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LED LAMP 

Field of the Invention 

The present invention relates to an LED lamp. 

5 

Background of the Invention 

US Patent No. 5998925 discloses a light emitting device which comprises a semi- 
conductor light emitting layer embedded in a transparent globe. A fluorescent material 
10 covers the semi-conductor layer to receive the emitted light for transmission at a different 
wavelength, i.e. in a predetermined colour. 

To increase the intensity of the light output, additional semi-conductor devices may be 
added, such as shown in US Patent No. 5289082, which discloses an LED lamp having a 
15 pliu-ality of semi-conductive chips moimted in a translucent body. Each chip emits a 
discrete light pattern, however, and that may be undesirable if the Ught from the lamp is 
desired to have an appearance of emitting from a single, point-like light source. In US 
5289082, the discrete Ught outputs are combined and focxissed, by specific shaping of the 
body to produce an overall Ught output having a required illumination pattern. 

20 

GB 231 1 126 discloses a comparatively large scale Ught source which includes an array of 
separately mounted Ught emitting diodes which appear to have respective leads hardwired 
to a planar conductor. The diodes are encapsulated by a lens which is used to focus the 
Ught from the array. 

25 

Object of the Invention 

The present invention seeks to provide an alternative form of LED lamp which can provide 
high intensity output by utiUsing a pluraUty of Ught emitting diodes, whilst maintaining the 
30 appearance of a substantially point source of illmnination. 
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Summary of the Invention 

In accordance with the present invention, there is provided a lamp including a plurality of 
semi-conductor light emitting junctions with a conmion layer of fluorescent material 
5 arranged thereover. 

The common layer of fluorescent material can serve to receive light from adjacent 
junctions and transmit same in a distributed fashion, so that the resultant ligjit appears, to 
the naked eye, to be emanating from a single point source of illumination. Further, the 
10 layer can be applied over flie jimctions in a single step, and that in turn can lead to 
substantial simplification in the procedure for constructing the lamp, as compared to 
fonnation of the discrete chips of US 5289082, which would need to be individually 
constructed or produced using additional steps of masking and etching. 

15 Preferably, the lamp includes a globe portion and the junctions are embedded within the 
globe portion so that the lamp is formed as a unitary structure. 

Preferably, the junctions are provided in a three-dimensional array. 

20 Preferably, the junctions are mounted to a curved support structure so as to be arranged 
substantially on an imaginary spheroid surface. 

Preferably, the junctions are mounted to, and electrically coupled with, at least one curved 
conductor. 

25 

In another broad aspect, the invention provides a lamp including a plurality of light 
emitting junctions mounted to at least one curved conductor so as to adopt a three- 
dimensional array. 

30 Preferably, the at least one curved conductor is configured such that junctions are arranged 
substantially on an imaginary spheroid surface. 
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Preferably, .the lamp includes a conimon layer of fluorescent material over at least adjacent 
junctions. 

5 The curved configuration of the conductors and, in particular, the junctions being arranged 
on a substantially spheroid imaginary surface provides an advantage that the overall light 
generated by the lamp will appear to be coming from a generally singular small spherical 
or point source. 

Preferably, the at least one curved conductor includes a recess for receipt of a respective 
one of the junctions. 

Preferably, fhe recess has side walls which function as an optical guide for controlling the 
direction of light transmission and/or the angle of divergence. 

Preferably, the lamp includes a globe portion, with the jxmctions and the at least one curved 
conductor being embedded within the globe portion so that the lamp is formed as a unitary 
structure. 

Preferably, the lamp includes a lens adapted to fit with the globe portion, and configured to 
shape the light emitted firom the globe portion into a predetermined pattem. 

Brief Description of the Drawings 

The invention will be described in more detail with reference to the drawings in which: 
Figure 1 is a side-view of an UBD lamp; 
Figure 2 is a plan-view of the lamp of Figure 1 ; 
Figure 3 is a circuit diagram for the lamp of Figures 1 and 2; 
Figure 4 is a diagrammatic cross-sectional view of a second LED lamp; 
Figure 5 is a circuit diagram of the lamp of Figure 4; 
Figure 6 is a cross-sectional view of the lamp of Figure 4; 
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Figure 7 is a plan view of the lamp of Figure 4; 

Figure 8 is a representation of an illumination pattern of the lamp of Figures 4 to 7; 
Figure 9 is a plan view of a third lamp; 
Figure 10 is a circuit diagram for the lamp of Figure 9; 
5 Figure 1 1 is a front view of the lamp of Figure 9; 
Figure 12 is a side view of the lamp of Figure 9; 
Figure 13 is a side view of a lens for fitting on Ihe lamp of Figure 9; 
Figure 14 is a cross-sectional view taken along the line X-X shown in Figure 9; 
Figure 15 is a cross-sectional view taken along the line Y-Y shown in Figure 10; and, 
10 Figure 16 is a representation of the illumination pattem produced by the lamp of Figures 9 
to 12. 

Detailed Description of a Preferred Embodiment 

15 The lampl, as shown in Figure 1, includes a globe portion 2 with a cylindrical base 3 and a 
paraboUc end 4, configured to enhance illumination output in an axial direction of the 
lamp. The lamp also includes first and second terminals, which are preferably in the form 
of conductors 5,6 which are embedded within the globe portion 2. The lead 5 has a 
support platform 7 to which is mounted an integrated circuit wafer 8. In the example 

20 given, the wafCT includes two jimctions which are arranged substantially adjacent each 
other so that a common layer of fluorescent material, such as a phosphor layer, may be 
applied over both junctions. Intermediate conductors 9 to 12 electrically couple the 
junctions to the respective terminals 5,6 so that the LED junctions 14,15 are arranged in 
reverse polarity, as indicated in the circuit diagram Figure 3. A resistive element 16 is 

25 provided between a fijrther conductor 13 (connecting the intermediate conductors 11 and 
12) and the lead 5. 

The conductors 5,6, intermediate conductors 9 to 13, and wafer 8 are all embedded within 
the globe portion 2 so that the lamp is presented as a robust unitary structure. The reverse 
30 polarity of the jxmctions allows the lamp to be connected to a power soxxrce without 
concem for polarity, as compared to the case with a conventional LED arrangement. The 
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use of a single phosphor layer, common to each of the jtinctions, also simpUfies 
manufacture and provides an aesthetic advantage in that the Ught from either junction is 
perceived to originate from a single source. 



10 



15 



20 



In a preferred form of the LED 
NOMINAL SIZE 
LIGHT COLOUR 
GLOBE COLOUR 
LIGHTINTENSrrY 

GUARANTEED LIFE 
FOCUS 
BASE STYLE 
LEAD DIMENSIONS 
SUPPLY VOLTAGE 
FORWARD CURRENT 
FORWARD VOLTAGE 
REVERSE VOLTAGE 
POWER DISSIPATION 

REVERSE CURRENT 
INTERNAL RESISTOR 



lamp, the following specifications may apply: 

9.5inm diameter 
WHITE 

WATER CLEAR 
SUPERBRIGHT 

TYPICAL LIGHT OUTPUT > 50QmCd @ 20mA 
30,000 HOURS 
HALF ANGLE 1 5° typ. 

nsmERCHANGEABLE Wira WEDGE TYPE LAMPS 

6mm nom. OUTSIDE BASE WEDGE 

12VOLTS nom. {>1 1 .5<14 volts AC or DC} 

20 +8/-3 mA @ 1 2Volts 

3.6 min(typ) 4.0max. @ 20mA 

5 Volts min. 

LED JUNCTIONS 120Mw 
RESISTOR 170mW 
50 X 10'^ mA max. @ 5V 
430 ohms nom. 



It should, however, be appreciated that the size configuration and operating parameters of 
25 any of the component parts of the lamp may vary, as required and the number of LED 
junctions may also be increased to suit illumination needs. 



A second lamp 20 is now described with reference to Figures 4 to 8. The lamp 20 is 
generally similar ia construction to that of Figures 1 to 3, in sofar as first and second 
30 terminals 21 and 22 are provided, in the form of conductors 23,24 embedded in a globe 
portion 25, together with additional conductors 26,27. Each of the conductors 23,26 and 
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27 have a respective recess 28, to profile support structure for receiving an associated 
junction, indicated by reference numerals 29,30,31.. The junctions are covered by a 
common layer of phosphor 35 and are electrically coupled between each respective 
conductors 23,26,27 to which they are mounted, and the adjacent conductor via 
5 intermediate conductors 32,33,34. In the example shown, the jiinctions are serially 
connected, as represented by the circuit diagram of Figure 5. 

All of flie conductors 23, 24,26,27 are preferably formed in a two dimensional lead firanie 
structure 40 shown in Figure 6, to allow ease of manufacture and reliability in directly 
10 positioning the junctions 29,30,31 within the globe portion 25, after application of the 
phosphor layer 35. As can be seen firom both Figures 6 and 7, the junctions 29,30,31 are 
ananged in a generally linear array, with the conductors 23,27 projecting above the 
conductor 26 so that the overall illumination generated by the junctions will be somewhat 
enhanced on-axis, as represented in Figure 8 by curve A. 

15 

The lamp 20 may also be provided with a lens 41 which is fitted to the globe portion 25 
and shaped so as to modify the Ught generated by the lamp to produce, for example, the 
illumination patten represented by curve B in Figure 8, whereby the output illumination is 
somewhat more evenly distributed. 

20 

Turning now to Figures 9 to 16, a third lamp 50 is illustrated. Again, the lamp 50 is in 
general similar to the previous lamp constmction in sofar as a plurality of conductors 
51,52,53 and 54 are embedded within a unitary globe portion 55 and have light emitting 
junctions 56 mounted in respective recesses 57 and covered by a common layer of 
25 fluorescent material 59. Each junction is again electrically coupled to the respective 
conductor to which it is mounted and an adjacent conductor via intermediate conductors 58 
so as to form the circuit illustrated in Figure 10. Each of the conductors 51 to 54, in this 
instance, however, carrying three jimctions 56. 

30 The conductors 51 to 54 are curved within the globe portion 55 so as to support the 
junctions on an imaginary curved surface such as a spheroid and, in that manner, the 
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illumination generated by the lamp 50 will have an appearance of emanating from a small, 
generally spheroid point like source. A lens 60. may also be provided for modifying the 
output of the junctions to produce a more even distribution pattem such as represented by 
curve C in Figure 16, which is the illumination output observed firom a plan view of the 
5 lamp 50, i.e. when the lamp is seen from the same direction as viewed in Figure 9. 

In addition to modifying the light output by using the lens 60, it is also possible to arrange 
the conductors in any desired configuration and the construction of the recesses 57 may 
also be used to assist in controlling the directional ou^ut of the light emitted from the 
10 various junctions. In particular, the configuration of each recess may be such that for 
example, the recess side walls act as optical guides to control the direction and/or angle of 
divergence of light emitted from each junction. 

More specifically, the shape of each recess and its effect on the hght output from the 
15 junctions will now be described in more detail with reference to Figures 14 and 15, which 
show cross-sectional views of the relevant conductors taken along the lines X-X and Y-Y 
shown in Figures 1 1 and 12 respectively. 

The recesses 57 containing the LED junctions are positioned and shaped in the conductors 
20 51,52,53 so that the beams of light emerging &om the recesses may be combined in free 
space outside the lamp 50 in predictable patterns determined by Ihe radius of the imaginary 
part spherical surface designated TR', the distance from the LED junction in the recess to 
the intersection of the imaginary extension of the sides of a recess - designated V and the 
angle 'A' between the centre line 61 of the lamp 50 and a centre line 62 passing through the 
25 perpendicular to any other LED junction. 

The radius TR.' of the imaginary spherical surface is the distance from the intersection of 
those centre lines to the LED junction within the recess. The angle between the sides of a 
recess determines the value of the V. 



30 
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In the limiting c£ise where V is equal to or greater than 'R", the light from each LED 
junction will be shaped by the recesses into beams which do not cross, regardless of the 
value of angle 'A'. For all values of Y less than 'R' it will be possible to have the light 
beam jfrom each LED junction coincide with the edges of the light beams from adjacent 
5 LED jimctions. The exact positioning if this instance will be determined by the ratio R/r 
and the value of angle 'A'. 

As may be appreciated from the above, the preset invention allows considerable scope for 
obtaining a light source using junction diodes, with a predetermined one of a variety of 
10 output illmnination patterns whilst maintaining a generally simple construction. A 
particular advantage is that the various junctions are of small size and may be configured 
to produce a light output which may be perceived by the naked eye to be emanating from a 
single point source of light. 

15 The above LED lamps have been described by way of non-Umiting example only, and 
many modifications and variations may be made thereto without departing from the spirit 
and scope of the invention as hereinbefore described. 
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The claims 

1 . A lamp including a plurality of semi-conductor light emitting junctions with a 
conunon layer of fluorescent material arranged thereover. 

5 2. A lamp as claimed in claim 1, wherein the lamp includes a globe portion and the 
jimctions are embedded within the globe portion so that the lamp is fomied as a unitary 
structure. 

3. A lamp as claimed in claim 1 or 2, wherein the junctions are provided in a three- 
10 dimensional array. 

4. A lamp as claimed in any one of claims 1 to 3, wherein the junctions are mounted 
to a curved support structm^ so as to be arranged substantially on an imaginary spheroid 
surface. 

15 

5. A lamp as claimed in claim 4, wherein the junctions are mounted to, and 
electrically coupled with, at least one curved conductor. 

6. A lamp including a plurality of light emitting junctions mounted to at least one 
20 curved conductor so as to adopt a three-dimensional array. 

7. A lamp as claimed in claim 6, wherein the at least one curved conductor is 
configured such that junctions are arranged substantially on an imaginary spheroid surface. 

25 8. A lamp as claimed in claim 6 or 7, wherein the lamp includes a common layer of 
fluorescent material over at least adjacent junctions. 

9. A lamp as claimed in any one of claims 6 to 8, wherein the at least one curved 
conductor includes a recess for receipt of a respective one of the junctions. 
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10. A lamp as claimed in claim 9, wherein the recess has side walls which function as 
an optical guide for controlling the direction of light transmission and/or the angle of 
divergence. 

5 11. A lamp as claimed in any one of claims 6 to 10, wherein the lamp includes a globe 
portion, with the junctions and the at least one curved conductor being embedded within 
the globe portion so that the lamp is formed as a unitary stracture. 

12. A lamp as claimed in claim 1 1, wherein the lamp includes a lens adapted to fit with 
10 the globe portion, and configured to shape tihie light emitted fix>m the globe portion into a 
predetermined pattern. 
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